INTRODUCTION
Castor (Ricinus communis L.) is a cross-pollinated diploid (2n = 2x = 20) species belonging to the family Euphorbiaceae and genus Ricinus. Its seed oil has multifarious applications in production of wide industrial products ranging from medicines to lower molecular weight aviation fuels, fuel additives, biopolymers and biodiesel (Ogunniyi, 2006) . Castor seeds contain around 50-55% oil which is rich in an unusual hydroxy fatty acid, ricinoleicacid which constitutes about 80-90% of the total fatty acids (Jeong and Park, 2009 ). Knowledge of genetic variability is important for breeding programs to provide the basis for developing desirable genotypes. Genetic variability has been studied using molecular techniques, including amplified fragment length polymorphism (AFLP) In total, the four combinations of selective primers amplified 430 products, of which 228 were polymorphic. Vivodík et al., (2014) used 8 RAPD markers to detect genetic variability among the set of 40 castor genotypes. Foster et al., (2010) analyzed the population genetics of R. communis in a worldwide collection of plants from germplasm and determined the population genetic structure of 676 samples using single nucleotide polymorphisms (SNPs) at 48 loci. The goal of Tan et al., (2014) was to develop a more complete panel of SSR markers that can be used to construct a genetic map of castor bean and to examine genetic variation in this plant. The present investigation of Kallamadi et al., (2015) has been undertaken to assess the extent of genetic diversity in 31 accessions of castor using ISSR and SCoT primers. These markers are favourable as they exhibit high locus-specificity, high levels of variability, robustness towards genotyping, and a co-dominant mode of inheritance (Woodhead et This study investigates the genetic diversity among 60 castor genotypes using 5 SSRs markers for the purpose of further breeding ricin.
MATERIAL AND METHODS

Plant material and DNA extraction
A total 60 castor genotypes (called RM-45 -RM-105) obtained from the breeding station Zeainvent Trnava Ltd. (Slovakia), were used in this study. Genotype of castor were grown in a cultivation box at temperature 27 °C and photoperiod 12 hours light and 12 hours dark. DNA of 60 genotypes of castor was extracted from leaves of 10 day old seedlings using the GeneJET Plant Genomic DNA Purification Mini Kit. Each sample was diluted to 20 ng in TE buffer (10 mmol Tris-HCl, pH 8.0 and 0.1 mmol EDTA, pH8.0), stored at -20 °C and resolved on agarose gel with the standard lambda DNA for determining the DNA concentration.
SSR and data analysis
Amplification of SSR fragments was performed according to Bajay et al., (2009, 2011) (Table 1) . Polymerase chain reaction (PCR) were performed in 25 μl of a mixture containing 10.5 μl H2O, 12.0 μl Master Mix (Genei, Bangalore, India), 0.75 μl of each primer (10 pmol) and 1 μl DNA (100 ng). Amplification was performed in a programmed thermocycler (Biometra, Germany) and amplification program consisted of an initial denaturing step at 94 °C for 1 min, followed by 35 cycles of amplification [94 °C (1 min), 1 min at the specific annealing temperature of each primer pair (Table 1) , 72 °C (1 min)] and a final elongation step at 72 °C for 10 min. Amplification products were confirmed by electrophoresis in 7% denaturing polyacrylamide gels and silver stained and documented using gel documentation system Grab-It 1D for Windows. Data obtained from SSR analysis were scored as presence (1) or absence (0) of fragments for each castor genotype and entered into a matrix. Based on the similarity matrix, a dendogram showing the genetic relationships between genotypes was constructed using unweighted pair group method with arithmetic mean (UPGMA) by using the SPSS professional statistics version 17 software package. For the assessment of the polymorphism between castor genotypes and usability of SSR markers in their differentiation diversity index (DI) (Weir, 1990) , the probability of identity (PI) (Paetkau et al., 1995) and polymorphic information content (PIC) (Weber, 1990) were used.
The aim of this study was to assess genetic diversity within the set of 60 ricin genotypes using 5 SSR primers. Ten SSR primers revealed a total of 36 alleles ranging from 5 to 10 alleles per locus with a mean value of 7.20 alleles per locus. The PIC values ranged from 0.758 (Rco30) to 0.879 (Rco29) with an average value of 0.829 and the DI value ranged from 0.774 (Rco30) to 0.881 (Rco29) with an average value of 0.836. Probability of identity (PI) was low ranged from 0.002 (Rco29) to 0.015 (Rco30) with an average of 0.006. A dendrogram was constructed from a genetic distance matrix based on profiles of the 5 SSR loci using the unweighted pair-group method with the arithmetic average (UPGMA). According to analysis, the collection of 60 diverse accessions of castor bean was clustered into five clusters. Cluster 1 contained 14 genotypes, cluster 2 included 7 genotypes of ricin and cluster 3 contained 8 genotypes of ricin. Cluster 4 included 10 genotypes and cluster 5 contained 21 genotypes. We could not distinguish 4 genotypes grouped in cluster 1, RM-103 and RM-104 and genotypes RM-100 and RM-101, which are genetically the closest. Knowledge on the genetic diversity of castor can be used to future breeding programs for increased oil production to meet the ever increasing demand of castor oil for industrial uses as well as for biodiesel production. 
RESULTS AND DISCUSSION
Five SSR primers were used for cultivar identification and estimation of the genetic relations among 60 ricin genotypes. All 5 SSR primers generated clear banding patterns with high polymorphism (Figure 1 ). Five SSR primers revealed a total of 36 alleles ranging from 5 (Rco30) to 10 (Rco29) alleles per locus with a mean value of 7.20 alleles per locus (Table 2) . Results indicated the presence of wide genetic variability among different genotypes of castor. Variations in DNA sequences lead to polymorphism. Greater polymorphism is indicative of greater genetic diversity. The PIC values ranged from 0.758 (Rco30) to 0.879 (Rco29) with an average value of 0.829 and the DI value ranged from 0.774 (Rco30) to 0.881 (Rco29) with an average value of 0.836 (Table2). 100% of used SSR markers had PIC and DI values higher than 0.7 that means high polymorphism of chosen markers used for analysis. Probability of identity (PI) was low ranged from 0.002 (Rco29) to 0.015 (Rco30) with an average of 0.006 (Table 2) . A dendrogram was constructed from a genetic distance matrix based on profiles of the 5 SSR loci using the unweighted pair-group method with the arithmetic average (UPGMA). According to analysis, the collection of 60 diverse accessions of castor bean was clustered into five clusters. Cluster 1 contained 14 genotypes, cluster 2 included 7 genotypes of ricin and cluster 3 contained 8 genotypes of ricin. Cluster 4 included 10 genotypes and cluster 5 contained 21 genotypes (Figure 2 ). We could not distinguish 4 genotypes grouped in cluster 1, RM-103 -RM-104 and RM-100 -RM-101, which are genetically the closest. 
. 
CONCLUSION
In conclusion, a high level of genetic diversity exists among the castor accessions analyzed. According to analysis, the collection of 60 diverse accessions of castor bean was clustered into five clusters. We could not distinguish 4 genotypes grouped in cluster 1, RM-103 -RM-104 and RM-100 -RM-101, which are genetically the closest. A SSR marker system is a rapid and reliable method for cultivar identification that might also be used in quality control in certified seed production programs, to identify sources of seed contamination, and to maintain pure germplasm collections.
